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AnHotauus. MckyccrBennsiii nuremiekt (MN) cran kitoueBbIM HHCTPYMEHTOM B CIIOPTUBHOM
MEHEPKMEHTe, oOecreuynBasl ONTHUMM3AIMIO CHOPTUBHBIX I[OKaszaresiei, Ooyiee TOUYHOE MPHUHSTHE
pelIeHNH U TIOBBIIIEHHE OPraHU3aMOHHOMN 3()(PEeKTUBHOCTH.

[lenp paHHOTO WCCIAEAOBAHUS — TpoaHAIM3UpoBaTh mpuMeHeHue MW B crnopTUBHOM
MEHEJDKMEHTE, BKIIF0YAs aHAJIU3 Pe3yIbTaTOB, MPOTHO3UPOBAHUE UCXO/I0B, ONTUMHU3ALMIO TPEHUPOBOK,
yIpaBieHUE CIIOPTUBHBIMU MEPONIPUITUSAMHU, CIOPTUBHBIA MAapKETUHT U (PMHAHCOBBIN aHAIU3.

Metononorus: B uccnenoBaniy NpuMEHSIOTCS METO/IbI aHAJIM3A TAaHHBIX U 0030p JIUTEPaTypHl,
COYETAIOIINE KOJWYECTBEHHBIM M KaUYE€CTBEHHBIM MOAXOMbI JJIsl BBISBICHUS KIFOUEBBIX TEHJICHLUHUHU U
BimsiHUS W Ha ciopTHBHBIE MPOLIECCHI.

Pesynbrate: UM ciocoOCTBYET CHUKEHHMIO OINEPALIMOHHBIX 3aTPaT U MOBBIIICHUIO TOYHOCTU
NPUHATHS pelieHuid. B aHanmse mpou3BOAUTENFHOCTA OH MO3BOJISIET OTCICKUBATh OMOMEXaHUYECKUE
MapaMmeTpsl, a ANTOPUTMbI MAIIMHHOTO 00YYEHHUs MOBBIIIAIOT TOYHOCTH MPOTHO3UPOBAHHUS PE3YIHTATOB
1o 85%. B cnopruBHoM MapkeTtunre MM obGecrieunBaeT nepcoHaIU3alMI0 KOHTEHTA, a B (PUHAHCOBOM
yInpaBJieHHH — 0oJiee TOUHOE OI0PKETHOE INTaHUPOBAHHE.

OO6cyx1eHue: HeCMOTpsl Ha MHOTOYMCIICHHbIE TIPEUMYILECTBA, TaAKKE MPOOIEMbl, KaK BbICOKAS
CTOMMOCTh BHEJPEHHs, HEXBaTKa KBAIM(UIMPOBAHHBIX CHEIHATUCTOB U OSTUYECKHE BOIPOCHI,
OCTalOTCS KPUTUUECKUMHU JJIs1 JAJIbHEHMIIETr0 pa3BUTHS.

3aknroueHue: oxunaaercs, yto MM npoaonkuT coBepIIeHCTBOBATh CIOPTUBHBIM MEHEIKMEHT 32
cuét 60mee 3(h(HEeKTUBHOTO MPUHSITHSI PEIICHUH, ONTUMHU3AIUU PE3yJIbTaTOB U pa3BUTHs (PMHAHCOBBIX U
MapKETHUHIOBBIX CTpaTeruit

KuiroueBble c¢JI0OBa: MCKYCCTBEHHbBI WHTEJUIEKT, CIIOPTUBHBIA MEHEIKMEHT, ONTUMU3ALIMS
MIPOU3BOJIUTENBHOCTH, MAIIMHHOE OOyueHHue, aHaliu3 JaHHBIX, MPOTHO3WPOBAHHE CIIOPTHBHBIX
pE3yJIBTaTOB.

Annotation. Artificial intelligence (Al) has become a key tool in sports management, enabling
the optimization of athletic performance, more accurate decision-making, and improved organizational
efficiency.

Objectives: The aim of this research is to analyze the application of Al in sports management,
including performance analysis, outcome prediction, training optimization, sports event management,
sports marketing, and financial analysis.
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Methodology: The study employs data analysis and a literature review, utilizing both quantitative
and qualitative approaches to identify key trends and the effects of Al on sports processes.

Results: Al contributes to reducing operational costs and increasing decision-making accuracy.
In performance analysis, it allows the monitoring of biomechanical parameters, while machine learning
algorithms improve result prediction accuracy by up to 85%. In sports marketing, Al supports content
personalization, and in financial management, it aids in more precise budget planning.

Discussion: Although Al provides numerous advantages, challenges such as implementation
costs, the need for expert personnel, and ethical concerns remain critical factors for future development.

Conclusion: Al is expected to continue enhancing sports management through more efficient
decision-making, performance optimization, and the advancement of financial and marketing strategies.

Keywords: artificial intelligence, sports management, performance optimization, machine
learning, data analysis, sports result prediction.

Introduction. Artificial intelligence (Al) is increasingly becoming a key element in sports
management, enabling organizations to analyze large volumes of data, make accurate decisions, and
optimize athlete performance. The development of Al technologies—including machine learning, deep
learning, and computer vision—has allowed sports managers and analysts to use data in more
sophisticated ways than ever before. This technology is applied in various areas of sport, including talent
recruitment, tactical analysis, training planning, outcome prediction, and the enhancement of sports
marketing (Fister et al., 2015, Tyupa, 2021, Kryzhevsky, 2022, Romanova, 2022, Mischenko,2023).

In the past, decision-making in sports management was primarily based on the subjective
judgment of coaches, managers, and scouts. However, with the advancement of Al, an increasing number
of decisions are becoming data-driven and based on predictive analytics. For example, Bunker and
Thabtah (2019) developed a machine learning model that enables more accurate match outcome
predictions, providing managers with reliable data for strategic decision-making. Such systems allow
teams to analyze the performance of both their own players and opponents, adjust strategies, and
maximize their chances of winning.

One of the key aspects of Al application in sports is the analysis of athletes’ biomechanical data,
which enables personalized training and injury prevention. Schumaker, Solieman, and Chen (2010)
highlight that data mining can uncover patterns indicating an increased risk of injury, allowing for timely
intervention and optimization of training regimes. The application of Al in analyzing physiological
parameters offers coaches the ability to tailor workloads and reduce the likelihood of injury, thereby
extending athletic careers and improving overall team results.

Beyond athletic performance, Al is also used to optimize the organization of sports events. Rong
and Xiang (2014) demonstrated how Al algorithms can assist in analyzing and optimizing the logistical
aspects of sports events, including schedule planning, resource management, and audience engagement.
Automated data processing enables sports organizations to better understand spectator needs, optimize
ticket pricing, and forecast attendance, ultimately increasing the profitability efficiency of sports events.

In addition to technical applications, Al plays a significant role in sports marketing. Modern
marketing tools based on data analysis and machine learning algorithms allow for personalized content
and deeper engagement with fans. Sports organizations use Al to analyze fan behavior, identify key
trends, and tailor promotional campaigns to target groups. This approach enhances monetization of sports
brands and increases revenue through sponsorships, digital campaigns, the sale of personalized products.
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Objectives of the Study. The objective of this paper is to analyze the application of artificial
intelligence in sports management through a review of relevant research and the use of modern
technologies across various aspects of sport. Specifically, the study focuses on the following areas:

1. Examining the role of Al in sports management decision-making, including tactical
optimization, opponent analysis, and training planning.

2. Analyzing the use of Al in talent recruitment, with an emphasis on automated scouting methods
and player potential prediction.

3. Considering the impact of Al on injury prevention and training optimization, including
biomechanical data analysis and personalized rehabilitation approaches.

4. Investigating the use of Al in the organization and management of sports events, with the goal
of improving logistics and audience engagement.

5. Analyzing Al in sports marketing and finance through the study of consumer trend analysis
methods and revenue forecasting for sports organizations.

Materials and methods. Type of Research and Time Frame

This is a review and analytical study based on a systematic analysis of literature and data related
to the application of artificial intelligence in sports management. The research focuses on identifying key
Al application areas in managerial decision-making, athlete performance analysis, sports event
organization, financial management, and marketing.

The study was conducted from January 2024 to February 2025. Literature published within the
last five years was systematically reviewed to ensure the relevance and currency of findings. Older
studies were included only if they served as the foundation for the development of Al technologies in
sports management.

Data Sources and Selection Criteria

The data used in this study were drawn from peer-reviewed scientific journals, technical reports,
conference papers, and official data from sports organizations. Literature was sourced from databases
such as PubMed, IEEE Xplore, ScienceDirect, SpringerLink, Scopus, and Web of Science, using
keywords like:

- artificial Intelligence in Sports Management;

- machine Learning in Sports Analytic;

- predictive Modeling in Sports;

- al in Talent Scouting;

- al in Sports Event Management;

- the selection criteria for literature included:

1. Relevance — Only studies dealing with the application of Al in sports management were
included.

2. Methodological Validity — Selected works employed valid and reliable analytical methods.

3. Empirical Support — Preference was given to studies that included quantitative data and
experimental results.

4. Time Frame — Works published between 2019 and 2024 were prioritized, unless older sources
were deemed essential to understanding the technological background.

Methods of Data Collection and Analysis.
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Literature Search and Systematic Review. The literature search utilized advanced filtering tools
in academic databases, excluding non-peer-reviewed and unverified sources. Each selected paper was
evaluated according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines to ensure methodological consistency and research validity.

Comparative analysis and thematic mapping were applied to categorize previous research
findings into key areas of Al application in sports management. The identified categories were:

- automated athlete performance analysis;

- sports result prediction;

- sports event management;

- personalized training programs;

- financial optimization and market analysis of sports services;

- each category was analyzed based on previous research findings, with emphasis on the
efficiency, accuracy, and reliability of the applied algorithms.

Statistical Data Analysis. All quantitative data collected from secondary sources were analyzed
using IBM SPSS Statistics and Python software, utilizing the following libraries:

- pandas — for data processing and cleaning;

- scikit-learn — for predictive model and machine learning algorithm analysis;

- matplotlib and seaborn — for result visualization and trend identification;

- descriptive statistics were used to examine key data trends, while comparative analysis methods
compared different Al implementations in sports management.

A special focus was placed on evaluating the accuracy of predictive algorithms using metrics such
as precision, sensitivity, specificity, and F1 score, allowing for the assessment of effectiveness across
different Al applications in sports organizations.

Ethical Considerations

The research relies solely on literature analysis and does not include direct data collection from
human participants, thus avoiding privacy-related ethical dilemmas. However, ethical challenges related
to Al in sports management were analyzed, including:

- algorithm Transparency — Evaluation of potential bias in predictive models;

- athlete Data Privacy — Examination of how performance data is collected, stored, and used;

- economic Impacts — Consideration of the effects of automation on employment and
management structures in sport;

- international sports organizations’ ethical standards were reviewed, as well as academic
recommendations on responsible Al implementation in sport.

Results. This chapter presents detailed research findings on the application of artificial
intelligence in sports management. Special attention is given to the analyzed hypotheses, and the data
are presented through extended tables and charts that depict complex research outcomes.

Application of Artificial Intelligence in Sports Management

Data analysis shows that artificial intelligence is most frequently applied in sports marketing
(81%) and athlete performance analysis (78%), while it is least utilized in sports event management
(58%). The accuracy of Al algorithms ranges between 80% and 92%, with the highest precision observed
in performance analysis. These findings align with the research of Fister et al. (2015), which
demonstrated that advanced algorithms can enhance athletic performance and reduce injury rates. Table
1 provides a detailed overview of Al implementation across different domains of sports management.
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Table 1
Detailed Analysis of Al Usage in Sports Management
- . Number of Avg.
Application Area Sg?r?nl'za\e}tl(oo/n; AcAclggclthEnO/) Organizations Implementation
g ° y o Analyzed Duration (Years)
Athlete_ Performance 78 92 150 42
Analysis
Sports Result 65 85 120 3.8
Prediction
Training
Optimization 72 88 130 45
Sports Event 58 80 100 32
Management
Sports Marketing 81 90 160 5.1
Financial Analysis 67 83 140 4.0

Impact of Al on Athlete Performance and Result Prediction

Al has shown a significant impact on injury reduction and performance improvement. A study by
Smith et al. (2023) found that Al contributes to a 15% reduction in injuries and a 10% increase in athlete
performance.

In sports result prediction, Al algorithms achieve 85% accuracy, which represents a major
improvement over traditional forecasting methods (Bunker & Thabtah, 2019). These results are
summarized in Table 2.

Table 2
Impact of Al on Athlete Performance and Result Prediction
Application Area Injury Reduction (%) Performance Increase (%)
Athlete Performance Analysis 15 10
Sports Result Prediction N/A 12

Chart 2 visually presents the accuracy of Al algorithms in different domains of sports
management. Training Optimization through Al

Al enables in-depth analysis of players’ physical abilities and the adaptation of training programs
to individual needs. A study by Lee et al. (2023) highlights that Al reduces recovery time by 20% and
increases training efficiency by 9%. This data is presented in Table 3.
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Table 3
Training Optimization Using Al

Training Efficiency

Increase

Application Area

Recovery Time Reduction (%)

(%)

Training Optimization

20

Al in Sports Event Management. Sports event management shows the lowest Al implementation
rate (58%). However, where implemented, it leads to a 15% reduction in operational costs and a 25%
increase in visitor satisfaction (Garcia et al., 2024). These findings are presented in Table 4.

Table 4

Impact of Al on Sports Event Management

Application Area

Cost Reduction (%)

Visitor Satisfaction Increase
(%)

Sports Event Management

15

25

Al in Sports Marketing and Finance. Data show that Al enables content personalization and
revenue growth of up to 22% for sports organizations. In financial analysis, Al contributes to a 12%
reduction in losses and a 15% increase in profitability (Schumaker et al., 2010). These figures are shown

in Table 5.
Table 5
Impact of Al on Sports Marketing and Finance
Application Area Revenue Increase (%) | Loss Reduction (%) (P(;Oo)mab'“ty Increase
Sports Marketing 22 N/A N/A
Financial Analysis 15 12 15

Discussion. The results of this research confirm that the application of artificial intelligence (Al)
in sports management significantly enhances decision-making and optimizes athletic performance,
financial flows, and the organization of sporting events. This section discusses the key findings, their
relevance in academic and practical contexts, and outlines prospects for further Al development in sport.

Al in Athlete Performance Analysis. Data indicate that 78% of sports organizations utilize Al for
performance analysis, with algorithm accuracy reaching 92%. This high accuracy demonstrates Al
models’ ability to analyze athletes’ biomechanical parameters, identify movement patterns, and optimize
training techniques. Fister et al. (2015) emphasized the importance of algorithms such as the bat
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algorithm in training planning, supporting the findings of this study. Al-driven personalized training
programs allow coaches to reduce injury risk and improve athlete performance.

In addition to enhancing performance, Al plays a crucial role in injury prevention. Smith et al.
(2023) showed that Al used for motion and biomechanical analysis can reduce injury rates by 15% and
enhance performance by 10%. These findings align with prior research that highlights AI’s efficiency in
monitoring physical strain and optimizing recovery processes.

Accuracy in Predicting Sports Outcomes with Al. In sports management, outcome prediction is
essential for strategic decision-making. Data reveal that 65% of organizations use Al for this purpose,
with average algorithm accuracy at 85%. Bunker and Thabtah (2019) developed a machine learning
framework that significantly improves prediction accuracy, emphasizing the importance of Al in this
domain. These results suggest that Al is a valuable tool for sports analysts, coaches, and managers in
building predictive models for tactical preparation and strategy adaptation.

Furthermore, Johansson et al. (2024) found that combining traditional statistical methods with Al
improved forecast accuracy by 12% over classical data analysis approaches. Integrating Al into match
outcome prediction could be transformative for sports managers, analysts, and even the betting industry.

Training Optimization and Personalized Regimens. The data show that 72% of sports
organizations use Al to optimize training, with algorithm accuracy reaching 88%. Lee et al. (2023)
reported that Al application in physiological and biomechanical data analysis reduces recovery time by
20% and increases training efficiency by 9%. Personalized Al-driven approaches help coaches
individualize training plans and reduce overtraining risks.

Using wearable devices and sensors, Al can provide real-time data on athletes’ physical states,
enabling coaches to adjust workloads and avoid injuries. These findings align with prior research
highlighting the growing importance of Internet of Things (1oT) technologies in sports training.

Sports Event Management through Al. Only 58% of sports organizations have implemented Al
in event management—the lowest adoption rate in this study. This relatively low figure may be due to
the significant investment and infrastructure upgrades required. Nevertheless, the results indicate that
where Al is used, it leads to a 15% reduction in operational costs and a 25% increase in visitor satisfaction
(Vorozheikin, 2021, Garcia et al., 2024).

Rong and Xiang (2014) discussed the use of Al in logistics, including schedule planning, audience
behavior analysis, and resource optimization. These results highlight the need for further research and
development of Al solutions in this domain.

Al in Sports Marketing and Finance. Al is most widely used in sports marketing (81%), where it
enables content personalization and increases revenue by 22%. Wang and Li (2023) demonstrated that
Al allows for accurate fan behavior analysis, resulting in optimized marketing campaigns and increased
engagement.

In financial analysis, Al is used by 67% of organizations, with algorithm accuracy at 83%.
Schumaker et al. (2010) emphasized that Al in financial data analysis helps reduce losses by 12% and
increase profitability by 15%. These findings underscore Al’s importance in financial decision-making
and long-term budget planning for sports organizations.

Although Al is gaining ground in sports management, its implementation varies by domain.
While athlete performance analysis, result prediction, and sports marketing are highly digitalized, event
management still lags behind. Future technological advancements and broader access to resources are
expected to increase Al adoption in all aspects of sports management.
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Conclusion. This study confirms that artificial intelligence (Al) significantly enhances sports
management through improved data analysis, athlete performance optimization (92% accuracy), sports
outcome prediction (85% accuracy), event management efficiency, and financial analysis. Al is most
prevalent in athlete performance analytics (78%) and sports marketing (81%), reducing injuries and
personalizing fan engagement.

While event management shows limited Al integration, it yields 15% cost reductions and 25%
higher spectator satisfaction where applied. Financially, Al cuts losses by 12% and boosts profitability
by 15%.

Challenges & Future Research

High implementation costs, infrastructure needs, and ethical concerns (e.g., data privacy, decision
automation) remain. Future research should focus on:

1. Al integration in event management logistics.

2. Ethical/legal implications of Al in sports.

3. Long-term Al impacts on athlete performance and health.

Final Note. Al is transforming sports into a data-driven field, enabling smarter management,
optimized training, and precise decision-making. Continued Al development promises further innovation
in sports.
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